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Atlantic Meridional Mode

Scale: 0.5 m/s = —>
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Atlantic Meridional Mode
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Atlantic Meridional Mode

X /. Lx

Xie 1999 (J Clim)

Kossin and Vimont 2007 (BAMS)

Vimont 2011 (J Clim)



1955,1958,1995,2004,2005

‘I‘i‘
P
=‘_.J

AMM & Atlantic Hurricanes

e .
s

Composites around AMM

AMM(+)

AMM(-)

Kossin and Vimont 2007 (BAMS)

1972,1974,1984,1986,1993



T
Similarity in AMM & LCC Spatial Pattern
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Coupling of the AMM and LCC
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Solar Contribution to %1 dSST
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Long Term Mean LCC
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Low clouds regressed onto AMM
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Dust Contamination in the NH?
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Low clouds regressed onto AMM

PATMOSx CAM+SOM
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Cross-correlation function of LCC & AMM
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Coupling of the AMM and LCC
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Comparison to CMIP3 models (1950-2000)

beer_bem2 & cecma—cgemJ_i_47 cecma—cgemJ_1_t63 ccam
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Cross-correlation function of AMM & LCC
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Cross-correlation function of AMM & LCC
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Cross-correlation function & Mean LCC
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Cross-correlation function & LCC STD
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Cross-correlation function & Regression
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Symmetric evolution
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Symmetric evolution

N S 2d

-llt.\\\u—f(\n.'l.-llln‘

-.\\\.l.-ll.l‘ e e T L T

..\
l l\.\.n//.l\_\_\.ﬂ

l

&

.tlll\.\\s_ll\u —JI.I.J...I..

..\&\.ln.l-ll.. ,l\\-llll.

/./Ill\\\ I'v'.
\

\ /./I.l\\.

/./.fl\.\.

1.5
=15

po =3e]

Final Structure

Initial Structure

Vimont 2011 (J. Clim.)



Symmetric evolution
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Symmetric evolution
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Conclusions

1) Observation evidence supported by theoretical
arguments suggest that tropical Atlantic stratQ are
an integral part of the AMM

2) Cloud cover variability may be externally exciting
the AMM via CRF

3) Some CMIP3 models are able to reproduce the
observed relationship between low clouds and

AMM

4) Next step: additional observational analysis +
coupled experiments (CAM+SOM)






Smoothed cross-correlation function
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Smoothed cross-correlation function
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Comparison to CMIP3 models (1950-2000)

beer_bern2 & cccma—_cgoma_i_¥47 cccma—cgema_1_+63 ccam

Fa]= — — — - — — — - ) — ‘— - —— — — - — — —

e e atet e

- — — = B — — = B — — = B —— — = B — — — ]

o b
R |

‘.'}_.l I 1

%

...............

| | [ | [
T 2 3 = 2 B 7 5 9
Low cloud cover standard deviation (%)




giss_mode[_e_r-' Lot L
csiro_mk3_0
ncar_pcm1
iop_fgoals1_0_gt
ccema—_cgema_1_t83
ipsl_cm4
mri_cgem2_3_2a -
ccema—_cgema_l_t47 1
mirac3_2_medres [~
mpi_echamb
miroc3_2_hires
inmem3_0
gfdl_em2_1r
gfdl_em2_0 -

ccccc

beer_bem?2_0 -
giss_model_e_hp, 8,

-10 =3 0 5 10

Month lag at max R—value

oR
ar]
uy
-
Q
L

|
=l
"

!
OH
Ly
uy
-
o
W

|
Q
)

!
OH
ar]
uy
-
R
L

|
=
)

!
Pl ™
ar]
uy
-
Q
w

|
=l
[

D ¢ "
—

A

il PR

Y o]

™

2 10 15 20 30 40 20
Long term mean low cloud cover (%)

G0



giss_model_e_r-' NN
csiro_mk3_0 oo o i
ncar_pcm1
iop_fgoals1_0_gt :
ccema—_cgema_1_t83
ipsl_cm4
mri_cgem2_3_2a -
ccema—_cgema_l_t47 1
miroc3_2_medres -
mpi_echamb :
miroc3_2_hires o o : i
inmem3_0r
gfdl_ecm2_1F :
gfdl_em2_Q oo B
ccccc

beer_bem?2_0 -
gissmodele_hp, | (8, 00,

-10 =3 0 5 10

Month lag at max R—value

Pa]=
ar ]
u)
-
o
w

I
o
"

1
O
ar}
u)
-
o
uw

|
o
)

1
fam]™
Lar)
u)
-
R
w

I
=]
'\I,

1
ol
ar]
u)
-
o
w

|
o
T

2 K 4 2 E 7 8
Low cloud cover standard deviation (%)



giss_model_e_r [~ 0T L L

csiro_mk3_Q oo P i
ncar_pcm1
iap_fgoals1_O_gr _

ccema—_cgema_1_t83
ipsl_cm4
mri_cgem2_3_2a -
ccema—_cgema_l_t47 1
mirac3_2_medres - -
mpi_echamb ;
miroc3_2_hires oo i i : .
inmem3_0f-
gfdl_em2_1r :
gfdl_em2_0 - ome : i
cccccc

beer_bem?2_0 -
gissmodele_hp, | (8, 00,

-10 =3 0 5 10

Month lag at max R—value

oOR
ar ]
u)
-
o
w

I
o
'\I’

1
O
ar}
u)
-
L)
uw

|
o
)

1
o
L)
u)
-
R
w

I
h=l
'\I,

1
ol
ar]
u)
-
o
w

I
o
T

S,

2

mh‘

-04 -0.3 =02 =01 0.0 0.1 0.2
Regression coefficient (% /STD)

0f-Sk— 0 Sk 4% X-Sk— 0 &L ad¢f X-SL— 0 GSL 4 JXE-GSL— 0 G 4%




